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add:nan of the resistant starch ro the microbial preparations after grow± of 
he microbe a.30 urther enhance, robustness of the microbes, thus leading to 
enhanced survival of the micrcorsan.snas. The discove^- . also applicabl to 
b ocontrol and bioremed.at.o. preparations as well as food fermented by tL 
adduion of nucroorgamsm^, starter cultures, since more robust starter 
cultures can abo be produced by growth on resistant starch medium and/or 
adduion of resistant .tarch zo subsequent products as described above 
Disciosure of thp Invention 

In a first general aspect the present invention provides an improved 
microbial preparation including microbes having an increased 
sumvaVrecoveiy rate in a product or fermentation. Preferably, the product is 
a rood, feed, nutraceutlcal. pharmaceutical, biocontrol or bioremediation 
product Preferably., the microbial preparation comprises microbes 
previously grown m media based on, or containing, resistant starch such that 
the harvested microbes have an increased survival/recoveiy rate in 
subsequent use. One form of resistant starch particularly suitable for the 
present mvention is starch containing resistant starch, particularly high 
amyiose maize starches or matenals derived from high amylose maize 
starches. In subsequent use, the preparation may be mbced with additional 
resistant starch to further Enhance the growth/yield potential, or mcreased 
survival/recovery rate of the microbes in the product. It has been found that 
growth in media based on, or containing, soluble starch, maltose or resistant 
starch seenas to enhance the microbes ability to bind to additional resistant 
starch added to the product therefore enhancing the growth/yield potential 
or mcreased survival/recovery rate of the microbes. 

The microbes in the improved microbial preparation according to the 
first aspect of the present mvention are particularly unaffected by stresses 
mcludmg aeration, sheer, freeze drying, freezing, diying mcluding high, 
medium and low water activity, elevated temperatures, low temperatures 
pressure and pressure fluctuations. lowpH. high pH. bile acids, moisture, 
high or low osmokntj., high salt, or combinations thereof. The microbial 
preparation according to the present mvention is particularly suimble fo, use 
in probiotics. starter cultures, biocontrol or bioremediation agents. 

In a second aspect, the present invention provides a process of 
preparmg a microbial preparation having an increased survival/recoven; rate 
m a product, the process comprismg growing or cuituring microbes in media 
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product, and han'estins the -nl-nroH r^- l , H^^^^Y m a 

increased sumval/recoverK rate in a product Dreoared 
microbes ha^g an .n=„..ed suxvival,Vecove,y rate, fta pr»du=, inoludir, 

P^^duc. also uicluda. ....stant starch .o a. ,o further enhance growth/3,ald 
potential or sumvaj/recovery rate of the mcrobes 

In a fifth aspect the present invention relates to the use of resistant 

sumvaVrecovery rate m a product compared with the same micnobe, grown 
or cultured m media without resistant starch. 

One form of resistant starch particularly svutable for the present 
mventton .s starch oontarning resistaw stait:h. Preferably, .he starches have 
^ amylos, coutent of at least 40% (w/„,. m a prefen^dlrm theTt^l ^ 

(w/w) or at least 90% ,w/„,. The starch can also be chemically, physically 
or enzymrcally treated or modified. Chemical modification cL be by 
cxidahon, cross-bonding, etherification. esterificatlon. acidification. 

l.t.sram " " T"^'' l'""' ^= "^"^^ 

prctoed means ,s to hea.-treat starch in the presence of moisture (heat- 
mo s^re treatment, which can be achieved by a number of process^ 
nchidmg heating under negative, atmospheric or positive pressure under 
elevated moisture, or cycling techaioues through different temperatures and 
pressures. Heating can be in ,ha order of 100 to 180«C. preferably around 120 
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to 150 C and moisture levels of 10 to aO%, pref..ably 20 to 60%, Repeated 
aut.clav.ng and rapid cooling .an also be u..d to increase the resistant 
starch content of starche. it will be appreciated that these processes and 
ccudmons can be changed to ach.ave the desired increase in the level of 
resistant starch in the starch being treated. Treatment .an dso be by solvent 
extraction to remove fats andy^,r minerals from the starch. 

_ There are a variety of probiotic microorganisms wh;ch are suitable for 
use m this mvention including yeasts ^uch as Saccharomyces. and bacteria 
such as the ger^er. Bmobactenum, Bacteroides. Clostridium, Fusohactenum 
Propjon^bactenujn. Streptococcus, Ent.rococcus. Lactococcus. Staphylococcus 
Leuconastoc Peptostreptococcus and Lactobacillus. The invention is not ' 
however, limited to these paxticular microorganisms. Preferably, the starter 
cultures include, but not limited, to lactic acid bactena including 
lactobacillus, lactococcus and streptococcus, leuconostoc. and yeasts 
Preferably, the microorganisms for use in biocontrol or bioremediation 
products mclude bifidobacteria, acidophilus, fungi. Bacillus species 
psendomonads and Alcaligenes. It will be appreciated, however, that other 
species of microorganisms would also be suitable candidates for use 
according to the present invention. 

The invention also mcludes microorganisms of different strains or 
species, mcludms non-starch utilisers. to interact and demonstrate improved 
growth and/or activity in the large bowel, nasal tract or vaginal tract " 

In a preferred embodiment of the first, second, third and fourth aspects 
of the present invention, the microbial preparations are starter cultures or 
probiohc preparations which can be liqmd. frozen or dried. The preparation, 
may also include food and feed products containing other microbial 
additives. These products include fluid-based or solid-based products 
Fluid-based food products include milk-based products where the edible 
mgredient is one or more milk-based mgredients including whole milk, milk 
sohds, milk fat, cream, non-f.t dried milk, any other componenr or derivative 
from milk that can be used in milk-based products, water-based fluids, cereal 
and plant extracts such as soy-based beverages and additives. Solid-based 
food products include snack bars, breakfast cereals, bread, confectionaiy 
extruded food products, muesli bars. buns, biscuits, feed pellets, coated food 
products, tablets, food additives, health supplements, and pharmaceutical 
preparations. 
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CLAIMS: 

1. A microbial preparation comprising harvested microbes which have 
been grown or cultured in a media based on or containing resistant starch in 
a manner such that when subsequently Incorporated in a product, the 

5 survival/tecoveiy rate of the harvested microbes is increased as compared 
with the same microbes grown or cultured in a media without resistant 
starch. 

2. The microbial preparation according to claim l wherein the produqt is 
selected from the group consisting of a food, feed, nutraceutical, 

10 pharmaceutical. biocontroL and bioremediation product. 

3. The microbial preparation according to claim 1 or 2 further including 
resistant starch. 

4. The microbial preparation according to any one of claims 1 to 3 
wherein the resistant starch is type RSI, RS2, RS3 or RS4. 

5. The microbial preparation according to claim 4 wherein the resistant 
starch is derived from starch selected from the group consisting of maize, 
rice, barley, wheat, legumes, potatoes, and bananas. 

5. The microbial preparation according to claim 5 wherein the resistant 
-starch is derived from a starch having an amylose content of at least 40% 
20 [w/w). 

7. The microbial preparation according to claim 6 wherein the resistant 
starch is derived from maize starch. 

8. The microbial preparation according to claim 7 wherein the maize 
starch having an amylose content of at least 70% (w/wj. 

25 9. The microbial preparation according to claim 7 wherein the maize 
starch having an amylose content of at least 80% (w/w). 

10. The niicrobial preparation according to claim 7 wherein the maize 
starch having an amylose content of at least 90% (w/w). 

11. The microbial preparation according to any one of claims 5 to 10 
wherein the starch is chemically, physically, and/or eu^mically treated or 
modified. 

12. The microbial preparation according to claim 11 whereia the chemical 
modification is selected from the group consisting of oxidation, cross- 
bonding, etherification. esterification. acidification, dextrimsation, and 

35 mixtures thereof. 
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'"'P'™'^''" ^'-^""ii^g to claim 11 whsrein tie physical 
7°7" .3 heat-moisture treatment tc enhance or increase the .J^T 
starch content of the starch. resistant 

■^"^ '™'="t.'=J Preparaticn accordins to claim U vvhere.n the treatment 
s s by solvent extraction to remove ,ats and,cr minerals from the .^T 
15^ The rmcrcbial preparation according to any one of claims l to u 
wherem m use the microbes are substantially urraffected by stresses 

medium and low water acUvity, elevated temperatures, low tamperaties 

h^gh osmolanly, low csmolarity, high salt, or combinations thereof 
16. The micmhial preparation according to any one of claims 1 ,o 15 beine 
a probK«c, a starter culture, a biocontrol or bioremediation p„ducl ' 
L . J T""''"' P»P=ration according to claim 16 wherein the microbe, 
are proh.olrc mrcroorganism. from the genera selected ftom the grouTo 

StqpVococcus, Peptesreptococcus, and Lactobacilli 

mdudrng laCobacrUus, lactococcus and streptococcus, leuconostoc, and 

Z suru P'^P^'^™ .0 claim 16 wherein the microbes 

are smlable for use m b.ocontrol or bioremediadon being selected from the 
group cons^ting of bifidobacteria, acldopMlus, ftrngi, bIoII^ specL 
pseudomonads and Alcaligenes. 

.'L °^ ' "^"'^^'"^ preparationMving an increased 

UnavaVrecovery rat. in a product. th« proce.. comprising growing or 
culturxng microbes a i^iedia based on or containing resistant starch in a 
manner such that when subsequently incorporated in a product the 
m rare of harvested microbes :s increased as compared 

unth the same microbes grown or cultured m a media without resistant 
starch, and harvesting the cultured microbes having an increased 
suTVival/recoverv rate. 
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21. Th5 process according to claim 20 wherein th« product is selected from 
the group consisting of a food, feed, nutraceutical. pharmaceutical, 
biocontxol, and bioremediation product. 

22. The process according to claim 20 or 11 wherein the resistant starch is 
TypeRSl.RS2.IlS3orRS4. 

23. The process according to claim 22 wherein the resistant starch is 
derived f,oni starch selected from the group consisting of maize, rice, barley 
wheat, legumes, potatoes, and bananas. 

24. The process according to claim 23 wherein the resistant starch is 
denved from a starch having an amylose content of at least 40% (w/wj. 

25. The process according to claim 24 wherein the resistant starch is 
derived from maizs starch. 

26. The process according to claim 25 wherein the maize starch having an 
amylose content of at least 70% fw/w). 

15 27. The process according to claim 25 wherein the maize starch having an 
amylose content of at least 80% (w/w). 

28. The process according to claim 25 wherein the maize starch having an 
amylose content of at least 90% (w/w). 

29. The process according to any one of claims 23 to 28 wherein the starch 
20 IS chemically, physically, and/or enzymically treated or modified. 

30. The process according to claim 29 wherein the chemical modification 
IS selected from the group consisting of oxidation, cross-bonding, 
etherification. asterification. acidification. dextrinisaUon, and mixtures 
thereof. 

25 31. The process according to claim 29 wherein the physical treatment is 
heat-moisture treatment to enhance or increase the resistant starch content of 
the starch. 

32 . The process according to claim 29 wherein the treatment is by solvent 
extraction to remove fats and/or minerals from the starch. 
30 33. The process according to any one of claims 20 to 32 wherein the 

resistant starch is used in the media at a concentration of 0.0 1 to 10% (w/w). 

34. The process according to claim 33 wherein the resistant starch is used 
in the media at O.i to 5% (w/w). 

35. The process according to claim 33 wherein the resistant starch is used 
35 in the media at 1% (w/w). 
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36. The process according to any one cf claims 20 to 35 wherein in use the 
microbes ara unaffected by stresses including aeration, sheer, fre.ze drying 
xreenng. drying including high, medium .nd low water activity, elevated 

TrZT.'' '^^P^^^^^^^^- P^^^^^^« ^nd pressure fluctu.t,cns. lowpH 
h^gh pH. bile acids, moisture, high osmokrity, low osmolarity, high salt or 
combinations thereof. b 

37. The process according to any one of claims 20 to 36 wherein the 
microbial prepa^tion U a probiotic. a starter culture, a biocontrol or 
bioremediation product. 



10 38. 



The process according to claim 37 wherein the microbes ar^ probiotic 
microorganisms from the genera selected from the group of consisting of 
Saccharomycs. Bifidohactenum. Bacteroides, Clostndinm. Fusohacierium 
Proptornbacterium, Streptococcus, Entemcoccu. , Lactococcus, Staphylococcus, 
feptostreptococcus, and Lactobacillus. 
15 39 The process according to cl^m 3 7 wherein the microbes are starter 
cultures ..lected ft-^m the group consisting of lactic acid bacteria lactic acid 
bacteria including lactobacillu.. lactocccc., and streptococcus, leuccnostoc 
and yeasts. 

40. The process according to claim 37 wherein the microbes are suitable 
for use in biocontrol or bioremediation being selected from the group 
consisting of bifidobacteria, acidophilus, fungi, Bacnius species, 
pseudomonads and Aicaligenes, 

41. A microbial preparation having an increased survival/recovery rate in a 
product prepared by the process according to any one of claims 20 to 40 

42. A product containing microbes having an increased survival/recovery 
rate, the product including a microbial preparation according to any one of 
claims 1 to 13 or 41. 

43. The product according to claim 42 selected from the group consisting 
of a food. feed, mitraceutical. pharmaceutical, biocontrol. and bioremediation 

30 product. 

44. The product according to claim 43 being a food, feed, nutraceutical or 
pharmaceutical product selected form the group consisting of fluid-based 
food products, water-based fluids, cared and plant-based food products, 
sohd-based food products, tablets, food additives, health supplements, and 

-5 pharmaceutical preparations. 
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The product according to claim 44 wherein the fluid-based food 

Zlt-iif -^"^ -B-dient .3 oae or 

more milk-b.sed .ngredients including whole milk, xnilk ioMs milk fat 

5 suitable for use in milk-based products. 

46. The product according to claim 44 wherein the solid-based food 
products anclude snack bars, brea^a^t cereal., bread, co.fecti.naxy. extruded 
produc" '^^^ P^^^^^- -ated food 

contaiJf.J'.°1"' ""T"^' " ''^^"^ ^ P-^-^ 

contain and dehver probiotic microorganisms. 

4S. The food product according to claim 47 selected from the group 
consisting of food stuffs, fruit bevez^ges. water ices, confectiona^. coatings 
15 T -^™-ted drink., flavoured milk 

15 dnnks.modmed milk drinj^. ice-creams, and dairy desserts 

rlstelt': ~ °^ - - - ^-^udin, 

20 51. the product according to claim 50 wherein the resistant starch i. 

denved from starch selected from the group =on..ting of maize, rica. barley, 
wheat, legumes, potatoes, and bananas, 

52. ^ The product according to claim 5 1 wherein the resistant starch i. 
denved from a starch having an amylose content of at least 40o^ (w/w) 

53. The product according to claim 5 1 wherein the resistant starch is 
aenved from maize starch. 

54. The product according to claim 53 whereitx the maize starch hevinR an 
amylose content of at laast 70% (w/wj. 

30 Tu"""^ '° '^^^ ^^'^^^ ^Si^ ^yl°«e starch is 

maize starch having an amylose content of at least 80% fw/w). 

36. Th. product according to claim 53 wherein the high amylose starch is 
maize starch having an amylose content of at least 90% fw/w). 
57. The product according to any one of claim. 51 to se wherein the starch 
IS chemically, physically, and/or anzyimcally treated or modified. 
5 58. The product according to claim 5 7 wherein the chermcal modification 
;5 seiecred rrom the group consisting of oxidation, cross-bonding 
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=th„mcaUon. ^^^^^^ 

= the«arcl. '° starch cont„t of 

SO. ^I'sP'O'Sucl according to claim 57 whewinlh.h..,. v 
61. The product according to any one of claim* 49 to eo „herain th, 

at a to 10% (w/w). ' "^"'^^ ^^^"^^^^ ^t^^l^ i3 used 

- the sa.e miclbe;™^^^^^^^^ - =-pared with 

- ^52. I^f Jn/r " ^^^^ -^-^^ -=i^ta.t s..ch is KSa, 

W stl'ri^^^^^^^^^^ ""^^^^^ — derived 

le^e. pe;t:lX^^^^^ ^^^^^ ^-I.,. wheat. 

^5 frL ^'^""''^e '^^^ 66 wherein lie resistant .tarch i. derived 

" . n^L™'^^^ -^-^^^ — .derived 

69. The us. according to clainx 06 wherein rhe maile starch havia. an 
anaylose content of at least 70% (w/wj. ^ ^ 

30 70. The use according to claim 68 wherein the maize starrh ■ 
amylose content of at Ie^.t ao% (w/wJ. ^ ^^^^^ 

ILlo^^' '""^'"^ '° '^"""^ "^^^^^^^ -t-h having an 

amylose content of at least 90% (w/w). 

35 Ihen^il"?! ""'t n °' "^^^^ starch 

35 chenncally, physically, and/or enzyraically treated or modified. 
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The use acccrding to claim 72 wherein the chemical modification is 
selected from the group consisting of oxidation, cross-bonding, etherification 
estcnfacation. acidification, dextrinisation. and mixtures thereof 

74. The use according to claim 72 wherein the physical treatment is heat- 
moisture treatment to enhance or increase the resistant starch content of the 
starch. 

75 . The use according to claim 72 wherein the treatment is by solvent 
extracfaon to remove fats and/or minerals firom the starcL 



